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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement filed 1 0/2/2007 fails to comply with the 
provisions of 37 CFR 1.97, 1.98 and MPEP § 609 because the Japanese Office Action 
mailed 7-3-2007 has not been appropriately translated, therefore, this particular 
reference was not considered. It has been placed in the application file, but the 
information referred to therein has not been considered as to the merits. Applicant is 
advised that the date of any re-submission of any item of information contained in this 
information disclosure statement or the submission of any missing element(s) will be the 
date of submission for purposes of determining compliance with the requirements based 
on the time of filing the statement, including all certification requirements for statements 
under 37 CFR 1.97(e). See MPEP § 609.05(a). 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shimizu etal. (U.S. Patent 4,804,91 3). 

Regarding claims land 3: 
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Shimizu et al. '913 disclose a piston-cylinder device having a magnetic-ring/core 
(item 21b in Fig. 4) on one end of a piston (item 21e in Fig. 4), a detection-head/bobbin 
(item 20 in Fig. 4) housing a first and second coil (items A1 and C1 in Fig. 4), and the 
magnetic-ring/core shorter than half the length of the first and second coils arranged 
end-to-end, since Shimizu et al. '913 state the length of each coil is substantially equal 
to the length of the magnetic-ring/core (6: 10-1 1 ), thus encompassing each coil slightly 
longer than the magnetic-ring/core. Furthermore, it is noted that one of the rings is 
enough to constitute a "core" and therefore, the combined coil is quite clearly longer 
than the core. Also, it has not been described in the written description how to firfthe 
length of each piece. For example, the coil's length might readily be perceived as the 
actual length of the spun coil thereby easily meeting the claim. Furthermore, Shimizu 
states the length of each coil is substantially equal to the length of each magnetic 
ring/coil, which means that the coils can have exactly the same length, a slightly larger 
length, or a slightly smaller length as the magnetic ring/coil. When the coils are slightly 
larger than the core, it meets this limitation. Shimizu et al. '913 disclose a controller 
(Fig. 5) capable of controlling piston position and top clearance. 
4. Claims 16-21 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shimizu et al. (U.S. Patent 4,804,913). 

Regarding claims 16-20: 

Shimizu et al. '913 disclose a piston-cylinder device having a detection- 
head/bobbin (item 20 in Fig. 4) defining an aperture with first and second coils therein 
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(items A1 and C1 in Fig. 4), a magnetic-ring/core (item 21b in Fig. 4) attached to a 
piston (item 21 e in Fig. 4) and disposed coaxially in the aperture, and the magnetic- 
ring/core shorter than half the combined length of the first and second coils, since 
Shimizu et al. '913 state the length of each coil is substantially equal to the length of the 
magnetic-ring/core (6:10-1 1 ), thereby allowing each coil to be slightly longer than the 
magnetic-ring/core. Furthermore, it is noted that one of the rings is enough to constitute 
a "core" and therefore, the combined coil is quite clearly longer than the core. Also, it 
has not been described in the written description how to firf the length of each piece. 
For example, the coil's length might readily be perceived as the actual length of the 
spun coil thereby easily meeting the claim. Furthermore, Shimizu states the length of 
each coil is substantially equal to the length of each magnetic ring/coil, which means 
that the coils can have exactly the same length, a slightly larger length, or a slightly 
smaller length as the magnetic ring/coil. When the coils are slightly larger than the core, 
it meets this limitation. Shimizu et al. '913 disclose a controller (Fig. 5) capable of 
controlling piston position and top clearance. 

Regarding claim 21: 

Shimizu et al. '379 teach the length of each coil to be substantially equal to the 
length of the magnetic-ring/core, and hence to each other (6:10-1 1). Furthermore, it is 
noted that one of the rings is enough to constitute a "core" and therefore, the combined 
coil is quite clearly longer than the core. Also, it has not been described in the written 
description how to firfohe length of each piece. For example, the coil's length might 
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readily be perceived as the actual length of the spun coil thereby easily meeting the 
claim. Furthermore, Shimizu states the length of each coil is substantially equal to the 
length of each magnetic ring/coil, which means that the coils can have exactly the same 
length, a slightly larger length, or a slightly smaller length as the magnetic ring/coil. 
When the coils are slightly larger than the core, it meets this limitation. Shimizu et al. 
'379 teach by implication the coils to have equal inductances to enable the phase- 
shifting method. Shimizu et al. '379 teach the coils to have the same number of turns by 
implication since, as a practical matter, coils of equal length and inductance have the 
same number of turns. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (U.S. Patent 4,804,91 3) in view of Mukai et al. (JP 20001 1 1 307). 
Shimizu '913 teaches the basic claimed apparatus as set forth above. 

Regarding claims 4-7: 

Shimizu et al. '913 disclose a piston-cylinder device having a magnetic-ring/core 
(item 21b in Fig. 4) on one end of a piston (item 21e in Fig. 4), a detection- 



Application/Control Number: Page 6 

10/822,699 

Art Unit: 3746 

head/bobbin(item 20 in Fig. 4) housing a first and second coil (items A1 and C1 in Fig. 
4), and the magnetic-ring/core shorter than half the length of the first and second coils 
arranged end-to-end, since Shimizu et al. '913 state the length of each coil is 
substantially equal to the length of the magnetic-ring/core (6:10-1 1 ), thus 
encompassing each coil slightly longer than the magnetic-ring/core. Furthermore, it is 
noted that one of the rings is enough to constitute a "core" and therefore, the combined 
coil is quite clearly longer than the core. Also, it has not been described in the written 
description how to firfthe length of each piece. For example, the coil's length might 
readily be perceived as the actual length of the spun coil thereby easily meeting the 
claim. Furthermore, Shimizu states the length of each coil is substantially equal to the 
length of each magnetic ring/coil, which means that the coils can have exactly the same 
length, a slightly larger length, or a slightly smaller length as the magnetic ring/coil. 
When the coils are slightly larger than the core, it meets this limitation. Shimizu et al. 
'913 disclose a controller (Fig. 5) capable of controlling piston position and top 
clearance. 

Shimizu et al. '913 does not teach the coils in branches. Mukai et al. '307 teach 
first and second branches comprising first and second coils (L1 and L2 in Fig. 1(b)) in 
series with first and second resistors (R1 and R2 in Fig. 1(b)), a power source (item 5 in 
Fig. 1(b)) applied to the branches, and voltages applied from the resistors and coils (VD 
in Fig. 1(b), 2(a), and 2(b)) to a comparator (item 8 in Fig. 3) capable of zero output. 
Shimizu et al. '913 and Mukai et al. '307 are analogous art because they are concerned 
with the similar technical difficulty of detecting displacement. At the time applicants' 
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invention was made, it would have been obvious to a person having ordinary skill in the 
art to have provided the branches and comparator taught by Mukai et al. '307 in the 
piston-cylinder device of Shimizu et al. '913. The motivation would have that Mukai et al. 
'307 suggest that the branches and comparator are an equivalent and alternative form 
for a position detecting circuit. 

7. Claims 8 and10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schwarz et al. (WO 01/48379) in view of Shimizu et al. (U.S. Patent 4,804,913). 

Regarding claim 8: 

Schwarz et al. '379 teach a compressor control method (4:5) comprising 
measuring a time to a reciprocating piston travels beyond a position R (5:29-33), and 
controlling a piston position based on to by setting voltage of the motor driving the 
piston (6:3-4). Schwarz et al. '379 do not teach detecting piston position using a core 
and first and second coils in a bobbin. Shimizu et al. '913 teach detecting a position 
using a magnetic-ring/core (item 21b in Fig. 4) combined to one end of a piston (item 
21 e in Fig. 4), a detection-head/bobbin (item 20 in Fig. 4) having first and second coils 
(items A1 and C1 in Fig. 4), and the magnetic-ring/core shorter than half the length of 
the first and second coils combined, since Shimizu et al. '913 state the length of each 
coil is substantially equal to the length of the magnetic-ring/core (6:10-11), thereby 
allowing each coil to be slightly longer than the magnetic-ring/core. Furthermore, it is 
noted that one of the rings is enough to constitute a "core" and therefore, the combined 
coil is quite clearly longer than the core. Also, it has not been described in the written 
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description how to fin the length of each piece. For example, the coirs length might 
readily be perceived as the actual length of the spun coil thereby easily meeting the 
claim. Furthermore, Shimizu states the length of each coil is substantially equal to the 
length of each magnetic ring/coil, which means that the coils can have exactly the same 
length, a slightly larger length, or a slightly smaller length as the magnetic ring/coil. 
When the coils are slightly larger than the core, it meets this limitation. Schwarz et al. 
'379 and Shimizu et al. '913 are analogous art because they are concerned with the 
similar technical difficulty of position detection. At the time applicants' invention was 
made, it would have been obvious to a person having ordinary skill in the art to have 
used the core, coil, and bobbin construction taught by Shimizu et al. '913 in the method 
of Schwarz et al. '379. The motivation would have been that Shimizu suggests that a 
core, coil, bobbin arrangement is an equivalent and alternative method of detecting 
position. 

Regarding claim 10: 

Schwarz et al. '379 teach decreasing-piston-stroke/increasing-top-clearance if time to is 
longer than desired (i.e. as required by the cooling load or as required to avoid piston 
collision, 8:2-5) 

8. Claims 22-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (U.S. Patent 4,804,91 3) in view of Mukai et al. (JP 20001 1 1 307). Shimizu 
et al. '913 teach the basic claimed apparatus as set forth above. 
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Regarding claims 22-24: 

Shimizu et al. '913 disclose a piston-cylinder device having a detection- 
head/bobbin (item 20 in Fig. 4) defining an aperture with first and second coils therein 
(items A1 and C1 in Fig. 4), a magnetic-ring/core (item 21b in Fig. 4) attached to a 
piston (item 21 e in Fig. 4) and disposed coaxially in the aperture, and the magnetic- 
ring/core shorter than half the combined length of the first and second coils, since 
Shimizu et al. '913 state the length of each coil is substantially equal to the length of the 
magnetic-ring/core (6:10-1 1 ), thereby allowing each coil to be slightly longer than the 
magnetic-ring/core. Shimizu et al. '913 disclose a controller (Fig. 5) capable of 
controlling piston position. Shimizu et al. '379 teach the length of each coil to be 
substantially equal to the length of the magnetic-ring/core, and hence to each other 
(6:10-1 1). Furthermore, it is noted that one of the rings is enough to constitute a "core" 
and therefore, the combined coil is quite clearly longer than the core. Also, it has not 
been described in the written description how to fin the length of each piece. For 
example, the coil's length might readily be perceived as the actual length of the spun 
coil thereby easily meeting the claim. Furthermore, Shimizu states the length of each 
coil is substantially equal to the length of each magnetic ring/coil, which means that the 
coils can have exactly the same length, a slightly larger length, or a slightly smaller 
length as the magnetic ring/coil. When the coils are slightly larger than the core, it meets 
this limitation. Shimizu et al. '379 teach by implication the coils to have equal 
inductances to enable the phase-shifting method. Shimizu et al. '379 teach the coils to 
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have the same number of turns by implication since, as a practical matter, coils of equal 
length and inductance have the same number of turns. 

Shimizu et al. '913 do not teach the coils in branches, comparator, or DSP. Mukai 
et al. '307 teach first and second branches comprising first and second coils (L1 and L2 
in Fig. 1(b)) in series with first and second resistors (R1 and R2 in Fig. 1(b)). Mukai et al. 
'307 teach a comparator and DSP (item 8 in Fig. 3) receiving voltages (VS1 and VS2 in 
Fig. 1(b)) from each branch and outputting a voltage (VD in Fig. 1(b), 2(a), and 2(b)) 
capable of being zero. Shimizu et al. '913 and Mukai et al. '307 are analogous art 
because they are concerned with the similar technical difficulty of detecting 
displacement. At the time applicants' invention was made, it would have been obvious 
to a person having ordinary skill in the art to have provided the branches, comparator, 
and DSP as taught by Mukai et al. '307 in the piston-cylinder device of Shimizu et al. 
'913. The motivation would have been to sense piston position. 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory obviousness- 
type double patenting rejection is appropriate where the conflicting claims are not 
identical, but at least one examined application claim is not patentably distinct from the 
reference claim(s) because the examined application claim is either anticipated by, or 
would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 
1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re 
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 
164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 
(CCPA 1969). 
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A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. Effective January 
1 , 1994, a registered attorney or agent of record may sign a terminal disclaimer. A 
terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 

9. Claim 1 is provisionally rejected on the ground of nonstatutory obviousness-type 

double patenting as being unpatentable over claim 1 of copending Application 

No. 10/822,686 (referred to hereafter as Kim '686) in view of Schwarz et al. (WO 

01/48379). 

Regarding claim 1: 

Kim '686 claims in 1 a linear compressor having a core on a piston end, first and 
second coils, the core comprising an upper core half the length of the first and second 
coils. Kim '686 does not claim a controller in 1. Schwarz et al. '379 teach a 
microcontroller/controller (item 41 in Fig. 6, 5:24). Kim '686 and Schwarz et al. '379 are 
analogous art because they are concerned with the similar technical difficulty of position 
control. At the time applicants' invention was made, it would have been obvious to a 
person having ordinary skill in the art to have added a microcontroller/controller 
(Schwarz et al. '379) to a compressor (Kim '686). The motivation would have been to 
control the compressor. 

This is a provisional obviousness-type double patenting rejection. 
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1 0. Claim 4 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 4 of copending Application No. 
10/822,686 (referred to hereafter as Kim '686) in view of Schwarz et al. (WO 01/48379). 

Regarding claim 4: 

Kim '686 claims in 1 a linear compressor having a core on a piston end, first and 
second coils, the core comprising an upper core half the length of the first and second 
coils. Kim '686 claims in 4 the compressor according to claim 1 (of Kim '686), 
comprising first and second branches, each comprising a resistor and one of the coils, 
power applied to the branches, and a comparator receiving voltages from the resistors. 

Kim '686 does not claim a controller in 1 . Schwarz et al. '379 teach a 
microcontroller/controller (item 41 in Fig. 6, 5:24). Kim '686 and Schwarz et al. '379 are 
analogous art because they are concerned with the similar technical difficulty of position 
control. At the time applicants' invention was made, it would have been obvious to a 
person having ordinary skill in the art to have added a microcontroller/controller 
(Schwarz et al. '379) to a compressor (Kim '686). The motivation would have been to 
control the compressor. 



This is a provisional obviousness-type double patenting rejection 



Application/Control Number: Page 13 

10/822,699 

Art Unit: 3746 

1 1 . Claim 5 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 5 of copending Application No. 
10/822,686 (referred to hereafter as Kim '686) in view of Schwarz et al. (WO 01/48379). 

Regarding claim 5: 

Kim '686 claims in 1 a linear compressor having a core on a piston end, first and 
second coils, the core comprising an upper core half the length of the first and second 
coils. Kim '686 claims in 4 the compressor according to claim 1 (of Kim '686), 
comprising first and second branches, each comprising a resistor and one of the coils, 
power applied to the branches, and a comparator receiving voltages from the resistors. 
Kim '686 claims in 5 the compressor according to claim 4 (of Kim '686), with the 
comparator inputs taken from the opposite terminals of each coil. 

Kim '686 does not claim a controller in 1 . Schwarz et al. '379 teach a 
microcontrolledcontroller (item 41 in Fig. 6, 5:24). Kim '686 and Schwarz et al. '379 are 
analogous art because they are concerned with the similar technical difficulty of position 
control. At the time applicants' invention was made, it would have been obvious to a 
person having ordinary skill in the art to have added a microcontroller/controller 
(Schwarz et al. '379) to a compressor (Kim '686). The motivation would have been to 
control the compressor. 



This is a provisional obviousness-type double patenting rejection. 
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12. Claims 16-20 are provisionally rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claim 6 of copending 
Application No. 10/822,686 (referred to hereafter as Kim '686) in view of Shimizu et al. 
(U.S. Patent 4,804,913). 

Regarding claims 16-20: 

Kim '686 claims in 6 a linear compressor according to claim 1 (of Kim '686) 
having a core on a piston end, first and second coils, the core being half the length of 
the first and second coils. Kim '686 claims a controller in 6. 

Kim '686 does not claim a bobbin. Shimizu et al. '913 disclose a magnetic- 
ring/core (item 21b in Fig. 4) disposed coaxially in the aperture of a detection- 
head/bobbin (item 20 in Fig. 4) containing coils (items A1 and C1 in Fig. 4). Kim '686 
and Shimizu et al. '913 are analogous art because they are both concerned with the 
similar technical difficulty of piston position sensing. At the time applicants' invention 
was made, it would have been obvious to a person having ordinary skill in the art to 
have disposed the coils (Kim '686) in a bobbin (Shimizu et al. '913), and to have 
disposed the core (Kim '686) coaxially in the bobbin aperture (Shimizu et al. '913). The 
motivation would have been to support the coils and align the core motion relative to the 
coils. 



This is a provisional obviousness-type double patenting rejection. 
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13. Claims 1 and 4 are provisionally rejected on the ground of nonstatutory 
obviousness- type double patenting as being unpatentable over claims 4 and 8, 
respectively, of copending Application No. 1 1/030,434 (referred to hereafter as Kim 
•434) in view of Shimizu et al. (U.S. Patent 4,804,9.13). 

Regarding claim I.- 
Kim '434 claims in 4 a compressor control apparatus according to claim 3 (of Kim 
'434) having a core associated with a piston. Kim '434 claims in 4 first and second coils. 
Kim '434 claims in 4 a compressor control apparatus according to claim 1 (of Kim '434) 
having a controller. 

Kim '434 does not claim a bobbin. Shimizu et al. '913 disclose a detection- 
head/bobbin (item 20 in Fig. 4) containing coils (items A1 and C1 in Fig. 4). Kim '434 
and Shimizu et al. '913 are analogous art because they are both concerned with the 
similar technical difficulty of piston position Sensing. At the time applicants' invention 
was made, it would have been obvious to a person having ordinary skill in the art to 
have disposed the coils (Kim '434) in a bobbin (Shimizu et al. '913). The motivation 
would have been to support the coils. 

Regarding claim 4: 

Kim '434 claims in 8 the apparatus of claim 4 (of Kim '434) having a core 
associated with a piston, first and second coils, a resistor connected to each coil 
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forming first and second branches, a power source applied to the branches in parallel, 
and a comparator with inputs from the resistors. 

Kim '434 does not claim a bobbin. Shimizu et al. '913 disclose a detection- 
head/bobbin (item 20 in Fig. 4) containing coils (items A1 and C1 in Fig. 4). Kim '434 
and Shimizu et al. '913 are analogous art because they are both concerned with the 
similar technical difficulty of piston position sensing. At the time applicants' invention 
was made, it would have been obvious to a person having ordinary skill in the art to 
have disposed the coils (Kim '434) in a bobbin (Shimizu et al. '913). The motivation 
would have been to support the coils. 

This is a provisional obviousness-type double patenting rejection. 

Response to Arguments 

14. Applicant's arguments filed 10/4/2007 have been fully considered but they are 
not persuasive. Applicant's sole argument is that Shimizu doesn't teach the required 
lengths of the coil and core. These arguments are addressed above in the rejection. 

1 5. Applicant's request for the double patenting rejections listed in the instant 
application be held in abeyance until the instant application is otherwise in a condition 
for allowance and noted and respectfully accepted. 

Conclusion 

16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica L. Frantz whose telephone number is 571-272- 
5822. The examiner can normally be reached on Monday through Friday 8:30a.m.- 
5:00p.m. E.S.T.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on 571-272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




